Abstract. Measurement of the responses of a magnetic probe based on a transistorized circuit is described. The overall sensitivity of the system is 1 mv g-1 for 10 m e c RC time.
Introduction
A simple and sensitive probe was constructed for use in our experiments on toroidal discharges. In this paper a transistorized method will be described for the determination of the responses of the probe.
The probe response
To obtain the probe response curve one may utilize either an inductive method (Segre and Allen 1960, Ashby et al. 1963) , i.e. a coil L1 fed by a signal generator (Marconi standard signal generator 144H/4), or a direct transistor method as explained below.
In the first method the output voltage V, of the probe, as measured by a vacuum tube voltmeter, is given by the known relation:
where M is the mutual inductance, L, the inductance of the probe and ZL contains the capacitive and inductive reactances and the damping resistor R, (figure 1). The examination of Figure 1 . Equivalent circuit of the magnetic probe used during the measurements. L2, r2, c~ are, respectively, the inductance, resistance and self-capacity of the probe, R2 is the damping resistor, C2 the lumped cable capaclty, L. I, r' are the inductance and resistance of the leads, Ci, Ri the input capacity and input resistance of the VTVM.
the relation (1) shows that for a given frequency f and given seen that between 10 kc/s and 5 Mc/s and for R2 = 220 R the curve is flat, whereas between 5 Mc/s and 10 Mc/s a variation of +0.6&, relative to the voltage of the flat portion of the curve, is observed. The small peak is the sub-hannonic of the resonance frequency and may be eliminated by decreasing the input signal.
Comparison of the two methods described above shows that the transistor method does not present the drawbacks of tDs irductive filethod. In fact, for the region of interest for our discharges (30 kc/s-1 Mc/s) the output V2 obtained in the inductive method varies with the frequency (figure 2), whereas the curves corresponding to the second method (curves A, and B,) are flat for a large region. Furthermore, the output signals have a higher value, due to the amplification. Therefore, we used the second method for the probe response.
Sensitivity of the probe
The sensitivity was determined with a circuit whose functional diagram is shown in figure 6 .
The signal delivered by the generator was applied to the solenoid via a wide-band audio power amplifier The sensitivity of the probe is given in volts per gauss for a given RC time. We measured the relation between the current and the magnetic field in the solenoid with a fluxmeter (Cambridge illuminated indicator). The overall sensitivity of the system was 1 mv G-*. The time constant of our integrator was 10 msec.
Conclusion
It seems that there are two disadvantages in the transistorized method described. Firstly, in plasma discharges the signal is transmitted inductively to the probe, whereas there is a direct transmission in the transistorized method. But our concern is not how the signal is transmitted but rather what will be the response of the probe. In our method the response is independent of the coupling characteristics. Secondly, in the determination of the sensitivity, the use of a continuous signal may not appear desirable, but the dis- We have received a copy of a programmed instruction book on semiconductor devices published by the Mullard Education Service. It is based on information previously published by the service as A Simple Explanation of Semi-conductor Devices, and treats the subject in a non-mathematical way with emphasis on physical aspects of electron and hole conduction. A supplementary booklet with coloured diagrams illustrating semiconductor action is contained at the back of the book for use by the reader as he progresses through the programme. The book also contains a test which is to be attempted by the reader both before and after reading the programme, thereby assessing how much he has learnt from the book. Copies of the book (price 3s. 6d. each, including the supplement) are available from Mullard Education Service, Mullard House, Torrington Place, London, W.C. 1.
